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ABSTRACT 

A  state-of-the-art  small  angle  x-ray  scattering  (SAXS)  instrument  with  wide  angle  x-ray  scattering  (WAXS)  and  grazing  incidence  x-ray 
scattering  (GI-SAXS)  capability  was  purchased  and  installed  in  the  R&  D  Center  (Lab  #  GB-03  of)  of  the  University  of  Puerto  Rico  at 
Mayaguez  (Figure  1).  The  Anton-Paar  SAXSpace  equipment  was  properly  installed  and  the  training  was  conducted  during  August  18-22, 
2014.  The  equipment  was  extensively  used  contributing  to  several  publications  described  ahead.  These  non- invasive  scattering  techniques 
provide  valuable  information  at  the  nanoscale  regarding:  size,  shape,  morphology  and  even  particle  interaction.  This  facility  will  further 
advance  the  understanding  of  the  resulting  nanostructure  of  novel  polymer  nanocomposite  membranes  (PNMs)  at  the  University  of  Puerto 
Rico  at  Mayaguez  (UPRM).  It  supports  our  current  efforts  with  novel  polymer  chemistries  and  architectures,  which  incorporate 
functionalized  organic/inorganic  additives  creating  unique  PNMs.  In  addition,  it  can  also  be  used  in  many  other  current  research  efforts  at 
UPRM  such  as:  pharmaceutical  engineering,  biological  engineering,  catalysis,  adsorption,  and  the  development  of  other  complex 
nanomaterials.  This  facility  is  the  only  facility  in  UPRM  and  in  Puerto  Rico  capable  of  performing  these  powerful  characterization 
techniques.  In  addition,  it  supports  the  education  of  numerous  underrepresented  Hispanic  graduate  and  undergraduate  students  in  STEM  at 
UPRM,  where  knowledge  and  application  of  scattering  techniques  was  very  limited  (only  through  interactions  with  collaborators  outside 
Puerto  Rico). 
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Acquisition  of  a  SAXS  Facility  for  the  Study  of  Novel  Polymer  Nanocomposite  Membranes 
interim  Progress  Report  (iPR),  Year  1 :  Scientific  Progress  and  Accompiishments, 

15  Feb  2014  -  14  Feb  2015,  David  Suleiman,  Pi  (University  of  Puerto  Rico  at  Mayaguez) 
W91  INF-1 4-1 0076 

Project  Summary: 

A  state-of-the-art  small  angle  x-ray  scattering  (SAXS)  instrument  with  wide  angle  x-ray 
scattering  (WAXS)  and  grazing  incidence  x-ray  scattering  (GI-SAXS)  capability  was 
purchased  and  installed  in  the  R&  D  Center  (Lab  #  GB-03  of)  of  the  University  of  Puerto 
Rico  at  Mayaguez  (Figure  1).  The  Anton-Paar  SAXSpace  equipment  was  properly 
installed  and  the  training  was  conducted  during  August  18-22,  2014.  The  equipment 
was  extensively  used  contributing  to  several  publications  described  ahead.  These  non- 
invasive  scattering  techniques  provide  valuable  information  at  the  nanoscale  regarding: 
size,  shape,  morphology  and  even  particle  interaction.  This  facility  will  further  advance 
the  understanding  of  the  resulting  nanostructure  of  novel  polymer  nanocomposite 
membranes  (PNMs)  at  the  University  of  Puerto  Rico  at  Mayaguez  (UPRM).  It  supports 
our  current  efforts  with  novel  polymer  chemistries  and  architectures,  which  incorporate 
functionalized  organic/inorganic  additives  creating  unique  PNMs.  In  addition,  it  can  also 
be  used  in  many  other  current  research  efforts  at  UPRM  such  as:  pharmaceutical 
engineering,  biological  engineering,  catalysis,  adsorption,  and  the  development  of  other 
complex  nanomaterials.  This  facility  is  the  only  facility  in  UPRM  and  in  Puerto  Rico 
capable  of  performing  these  powerful  characterization  techniques.  In  addition,  it 
supports  the  education  of  numerous  underrepresented  Hispanic  graduate  and 
undergraduate  students  in  STEM  at  UPRM,  where  knowledge  and  application  of 
scattering  techniques  was  very  limited  (only  through  interactions  with  collaborators 
outside  Puerto  Rico). 


Figure  1:  SAXS  Faciiity  in  the  R&D  Center  (Lab  #  GB-03)  of  the  University  of 
Puerto  Rico  at  Mayaguez 


Students  Impacted: 

Underrepresented  Hispanic  PhD  Students  in  Chemical  Engineering  that  are  currently 
trained  to  use  the  equipment: 

1.  Edward  M. Guerrero,  PhD  obtained  December,  2014 

2.  Ariangelis  Ortiz 

3.  Maritza  Perez 

4.  Karren  Barrios 

Underrepresented  Hispanic  undergraduate  (BS)  students  in  Chemical  Engineering  that 
have  been  using  the  equipment: 

1.  Rinaldo  Diaz 

2.  Arnaldo  Lopez 

3.  Alexander  Millet 

4.  Nataira  Pagan 

5.  Luis  Sotomayor 

6.  Vanessa  Torres 

7.  Lorena  Cruz 

8.  Edwin  Torres 


Technical  Impact 

Several  research  publications  have  been  submitted  by  the  time  of  completing  this 
report.  This  award  was  acknowledged  in  the  publications: 

1.  E.M.A.  Guerrero-Gutierrez,  M.  Perez-Perez,  and  D.  Suleiman.  "Synthesis  and 
Characterization  of  Sulfonated  Fluorinated  Block  Copolymer  Membranes  with 
Different  Esterified  Initiators  for  DMFC  Appiications”.  Journal  of  Applied  Poiymer 
Science,  132,  42046,  2015. 

2.  M.  Perez-Perez,  and  D.  Suleiman.  "Transport  Properties  of  Sulfonated  Poly(ether 
ether  ketone)  with  Counter-Ion  Substitution”.  Submitted  to  the  Journai  of 
Membrane  Science,  2014. 

3.  E.M.A.  Guerrero-Gutierrez,  M.  Perez-Perez,  and  D.  Suleiman.  "Morphology  and 
Transport  Properties  of  Sulfonated  Fluoroblock  Copolymer  Blend  Membranes”. 
Submitted  to  the  Journal  of  Membrane  Science,  2014. 

4.  A.  Ortiz-Negron,  and  D.  Suleiman.  "The  Effect  of  Ti02  Nanoparticles  on  the 
Properties  of  Suifonated  Biock  Copoiymer  Membranes”.  Submitted  to  the  Journal 
of  Applied  Polymer  Science,  2015. 

In  addition  to  the  previously  submitted  publications,  several  additional  publications  are 
expected  to  be  completed  this  year  as  a  consequence  of  the  additional  understanding 
provided  by  this  equipment  (this  award).  The  next  publications  are  expected  to  be 
higher  impact  factor  publications  (e.g.,  ACS  Nano-1 2.033,  Nano  Letters-12.94)  due  to 
the  more  in-depth  understanding  of  the  resulting  nanostructure  provided  by  the  3D  Gl- 
SAXS  capability.  The  GI-SAXS  capability  is  currently  being  fully  utilized  with  help  from 
the  University  of  Washington  (L.  Pozzo). 


